The DNA damage-regulated autophagy modulator DRAM1 links mycobacterial recognition via TLR-MYD88 to autophagic defense [corrected].
Autophagy is an important defense mechanism against mycobacteria, the causative agents of tuberculosis. The molecular mechanisms that link mycobacterial recognition to autophagy remain unclear. Our analysis in zebrafish and human macrophage models of mycobacterial infection reveals that the DNA damage-regulated autophagy modulator DRAM1 functions downstream of pathogen recognition by the Toll-like receptor (TLR)/interleukin-1 receptor (IL1R)-MYD88-NF-κB innate immune sensing pathway to activate selective autophagy. Mycobacterial infection of human macrophages and zebrafish embryos induced DRAM1 expression in a MYD88 and NF-κB-dependent manner. DRAM1 knockdown increased mycobacterial infection, whereas overexpression lowered infection by hyperactivating autophagy. DRAM1-mediated selective autophagic defenses require the cytosolic DNA sensor STING and the selective autophagy receptor p62/SQSTM1. Contrary to its known role in autophagy-mediated cell death and cancer, this DRAM1 function is p53 independent. We propose that DRAM1 mediates autophagic defense against a broader range of intracellular pathogens, since DRAM1 expression was also induced by the common bacterial endotoxin lipopolysaccharide.